Cardiovascular outcomes and all-cause mortality: exploring the interaction between CKD and cardiovascular disease.
Chronic kidney disease (CKD) is a risk factor for cardiovascular disease (CVD). Concurrently, CVD may promote CKD, resulting in a vicious cycle. We evaluated this hypothesis by exploring whether CKD and CVD have an additive or synergistic effect on future cardiovascular and mortality outcomes. Patients were pooled from 4 community-based studies: Atherosclerosis Risk in Communities, Framingham Heart, Framingham Offspring, and Cardiovascular Health Study. CKD is defined by an estimated glomerular filtration rate less than 60 mL/min/1.73 m(2) (<1 mL/s/1.73 m(2)). Baseline CVD included myocardial infarction, angina, stroke, transient ischemic attack, claudication, heart failure, and coronary revascularization. The primary outcome is a composite of cardiac events, stroke, and death. Secondary outcomes included individual components. Multivariable analyses using Cox regression examined differences in study outcomes. The interaction of CKD and CVD was tested. The study population included 26,147 individuals. During 10 years, 4% (n = 2,927) of individuals with no CKD or CVD developed the primary outcome, 33% (n = 518) with only CKD, 37% (n = 1,260) with only CVD, and 66% (n = 459) with both. Both CKD (hazard ratio [HR], 1.26; 95% confidence interval [CI], 1.16 to 1.35; P < 0.0001) and CVD (HR, 1.83; 95% CI, 1.72 to 1.95; P < 0.0001) were independent risk factors for the primary outcome. The interaction term CKD x CVD was not statistically significant (HR, 0.98; 95% CI, 0.85 to 1.13; P = 0.74). Similar results were obtained for secondary outcomes. CKD and CVD are both strong independent risk factors for adverse cardiovascular and mortality outcomes in the general population. Although individuals with both risk factors are at extremely high risk, there does not appear to be a synergistic effect of CKD and CVD on outcomes.